Regulation of coronary blood flow. Effect of coronary artery stenosis.
The consistently high level of myocardial oxygen extraction requires tight control of coronary blood flow, because an increase in myocardial oxygen demand, as occurs during exercise, cannot be obtained by a further increase in oxygen extraction. Consequently, adequate control of coronary vascular resistance is critical. Coronary resistance vessel tone is the result of a myriad of vasodilator and vasoconstrictor influences, which are exerted by the myocardium, endothelium and neurohumoral status. Unraveling of the integrative mechanisms controlling metabolic vasodilation has been difficult, more than likely due to the redundancy design of vasomotor control. In contrast to the traditional view that myocardial ischemia produced by a coronary artery stenosis causes maximal microvascular dilation, more recent studies have shown that the coronary microvessels retain some degree of vasodilator reserve during ischemia and remain responsive to vasoconstrictor stimuli. These observations raise the question of whether pharmacologic vasodilators acting at the microvascular level might be therapeutically useful. The critical property of effective vasodilator therapy requires selective dilation of small arteries, while avoiding coronary steal by not interfering with metabolic vasoregulation at the level of the arterioles.